Abstract -This paper presents the design of notched-band antenna with CPW -feed. The notched -band has been achieved by using the W-shape slot in ground plane. The antenna has been simulated using a 3D -Electromagnetic simulator. The experimental results of proposed antenna exhibit ultra wideband characteristics from 2.0 -15.0 GHz except the notched-band frequency from 5.0 -6.0 GHz. The slot is optimized with respect to width, length and position for a detailed study of notched-band characteristics. It is observed that the centre frequency and bandwidth of notched-band depend on the length and width of slot respectively. The experimental radiation patterns of this antenna are omnidirectional in H-plane and bidirectional in E-plane. This antenna can be useful for UWB system, medical imaging and vehicular radar.
include incorporating a L-shaped slits in the ground plane to achieve notched-band function [6] [7] [8] .
Beside these methods, another method is to design a resonant circuit on the feed line [9, 10] . The Lshape slot reported in [6] [7] [8] is large in size. There is a need to have a compact slot in size. This paper reports the compact W-shape slot in ground to achieve the notched-band characteristic.
Several researchers have also reported the UWB characteristics of antenna using fractal geometry.
Fractal geometry is useful for size reduction and good impedance matching throughout the band.
Some researchers have reported the UWB fractal antenna with CPW -feed [10] [11] [12] [13] . Fractal geometry in monopole antennas with CPW -feed offers the advantages of compactness, UWB characteristics throughout the band, good radiation pattern and low dispersion.
In this article, a new UWB fractal antenna with notched-band characteristics is presented. The notched-band characteristic is achieved by cutting a W-shape slot in ground plane. This antenna is simple, easy to fabricate and integrate with MIC/MMICs devices. The notched-band characteristic is experimentally validated and simulated with respect to various parameters of the slot in the ground plane.
This paper has been divided into six sections. In Section -I, the introductory part of article is discussed. The second section of the paper describes the antenna geometry and slot in ground plane responsible for notched-band characteristics. In Section -III, the approximate design expressions for notched-band frequency is given. The Section -IV concentrates on the parametric analysis of slot dimensions responsible for notched-band characteristics. The section -V discusses the experimental and simulated results of antenna with and without notched-band and in last section the conclusions of the article is given.
II. ANTENNA GEOMETRY
The monopole antenna with CPW -feed is convenient to integrate with MIC/MMICs circuits. The fractal antenna with CPW -feed is advantageous to achieve the UWB characteristic without any additional matching circuitry. This paper proposes a new fractal antenna to achieve UWB characteristics. The geometry of proposed fractal antenna has been constructed inside the circular disc of 30 mm diameter with metallization thickness of 0.1 mm with the centre as origin (0,0). This is called zeroth iteration. respectively. After placing these triangles, the geometry is obtained as shown in Figure 1 
This expression can be used for calculating the rough slot length of slot in ground plane. This estimated length is optimized using 3D -Electromagnetic software. This antenna with notched-band characteristic has been designed on FR4 substrate of dielectric constant r = 4.3 and thickness of substrate h = 1.53 mm.
IV. PARAMETRIC STUDY OF SLOT
The parametric study of slot in ground for creating the notched-band characteristic has been carried out using HFSS software. The W-shape slot width, length and its position are the critical parameters to achieve the required notched -band characteristics. This is because, current distribution is stronger at notched-band centre frequency 5.5 GHz. The current distribution on the W-shape slot antenna is shown at frequencies 3.5 GHz and 5.5 GHz in Figure 3 . It is seen that the current density is stronger around slot at frequency 5.5 GHz i.e. at band-notched centre frequency. The current density is negligible at other than the notched -band frequency i.e. at 3.5 GHz as shown in Figure 3 . Due to stronger current density at frequency 5. Figure 8 . Similarly, the E-plane radiation patterns of this UWB fractal antenna are measured at 6.25 GHz and 8.175 GHz as shown in Figure 9 . The nature of the radiation patterns are omni-directional in H-plane and bidirectional in E-plane. It is also observed, as the frequency increases, the radiation patterns slightly varies which may be due to edge reflection, fractal geometry and high loss tangent of substrate. Author is also thankful to the colleague of the Department of Electronics Engg. for timely support and cooperation.
